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CRYPTOGAMIC BOTANY. 

A Hand-book of Ciyptogamic Botdny. By Alfred W. 
Bennett, M.A., R.Sc,, F.L.S., and George Murray, 
F.L.S. With 378 Illustrations. (London : Longmans, 
Green, and Co., 1889.) 

HE utility of a book presenting in clear outline the 
present state of our knowledge of the morphology of 
flowerless plants cannot be doubted. The division of plants 
into Cryptogams and Phanerogams is, it is true, a non¬ 
natural one. .As the authors of this hand-book themselves 
point out, the Vascular Cryptogams are “more nearly allied 
in many respects to the Phanerogams than to the lower 
Cryptogams.” This fact, however, is not a serious ob¬ 
jection to the limitation here adopted. If it is found 
desirable, for teaching purposes, to treat the vegetable 
kingdom in two divisions, the line maybe as conveniently 
drawn between the Pteridophyta and the Gymnosperms 
as anywhere else. The idea of a work dealing with the 
families of Cryptogamic plants has been familiar to 
English readers since the publication of Berkeley’s famous 
“Introduction to Cryptogamic Botany " in 1857. Since 
that date the literature of the subject has accumulated 
to an incalculable extent. A work of similar scope, 
written at the present day, demands enormously increased 
labour in compilation, and offers, perhaps, less room for 
originality. In the authors’ view, the object of the writer of 
a hand-book is “to gather up and to collate material already 
existing, winnowing, to the best of his judgment, the wheat 
from the chaff.” The indebtedness of the authors to their 
predecessors is amply acknowledged, and it may fairly 
be claimed for the hand-book that the arrangement of the 
material is to a great extent its own. 

The descending order is followed throughout, the 
Cryptogams being divided into seven groups : Vascular 
Cryptogams, Muscinete, Characeae, Algse, Fungi, My- 
cetozoa, and Protophyta. The reappearance of the 
Characeae as a main group will be a surprise to those 
who have become accustomed (and in our opinion rightly) 
to regard them as green Algaj. The Mycetozoa should 
probably have been excluded altogether, and the Pro¬ 
tophyta, as here limited, form a very heterogeneous 
collection. On the other hand, we regard the breaking 
up of the old sub-kingdom, Thallophyta, as a distinct 
gain. The character on which it was founded is of 
absolutely no systematic value, and the Algae and Fungi, 
at anyrate,are groups of sufficient extent and independence 
to stand by themselves. 

The authors have introduced several changes in term¬ 
inology. The most conspicuous, though not the most 
important, of these is the adoption of Anglicized termina¬ 
tions for Latin and Greek technical w r ords. This is a 
matter in which it is hard to draw the line aright ; thus 
we have already become used to “ ovule ” and “ pistil ” 
instead of “ovuium” and “pistillum.” But still, as a 
matter of taste, we think the authors have gone much too 
far in this direction. They complain of the “awkward 
and uncouth foreign forms of these words ” : we should 
have thought this reproach applied much more strongly 
to“coenobe,” “ sclerote,” “nemathece,” and “columel.” 
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It need hardly be said that the authors themselves have 
not succeeded in attaining consistency in this matter. 
Happily, we are still allowed to say “prothallus” and 
“nucleus,” though “nucleolus” has become “nucleole,” 
and “gleba,” “glebe.” 

A more important point is the use of the word spore. 
The authors define a spore as “ any cell produced by 
ordinary processes of vegetation, and not directly by a 
union of sexual elements, which becomes detached for 
the purpose of direct vegetative propagation.” Thus the 
word is used in a narrower sense than that of de Bary in 
his “ Fungi,” or of Vines in his “ Physiology of Plants.” 
The authors’ use of the word seems in itself unobjection¬ 
able, and is certainly preferable to Sachs’s definition ; but 
we do not see that anything is gained by the limitation 
they propose. 

The substitution of “megaspore” for “macrospore” 
we regard as an improvement, and only hope it may be 
generally adopted. 

For sexual products the authors make use of the 
termination “sperm” in the place of “spore,” thus 
speaking of zygosperms and oosperms. For the sake of 
consistency they avoid using words compounded with 
“ sperm ” for male cells ; thus “ antherozoid ” is once 
more substituted for“ spermatozoid,’’ while “spermatium” 
is replaced by “ pollinoid.” We cannot regard this last 
name as a happy one, for it suggests a false comparison 
with pollen-grains. As regards “ spermatozoid ” and 
“ antherozoid,” the reasons on both sides seem very 
equally balanced, though the former has the great ad¬ 
vantage that it emphasizes the homology with the male 
element in the animal kingdom. The term “spermo- 
gonium ” is abolished on the additional ground that the 
“ spermogone is a true antherid,” a statement which, at 
least in this general form, is really unwarranted by the 
facts. The word “reproduction” is limited to “the pro¬ 
duction of a new individual—that is, to a process of im¬ 
pregnation.” This definition seems to us to involve far 
too much metaphysical hypothesis. 

The section on the Vascular Cryptogams is preceded 
by some useful introductory remarks, in which the homo¬ 
logies with the Phanerogams, and the general course of 
development, are explained. The statement that in apo- 
gamy and apospory “ either the oophyte or the sporophyte 
may be entirely suppressed” is, however, inaccurate; as, 
in the cases referred to, only the reproductive organs are 
(wholly or partially) suppressed, and not the generation 
which bears them. 

The Vascular Cryptogams are divided, as in the earlier 
editions of Sachs’s text-book, into a heterosporous and an 
isosporous series. This arrangement is admittedly pro¬ 
visional, but the difficulty in finding a truly natural 
arrangement does not seem to us a sufficient reason for 
adopting one which is manifestly artificial. 

The Rhizocarps are the class first described. The only 
criticism of importance which suggests itself here is that 
the clear relation of these plants to the isosporous Ferns 
is insufficiently brought out. The other heterosporous 
class is the widely differentgroup Selaginellacete, including 
Selaginella and Isoetes. The following sentence (occur¬ 
ring in the account of the latter genus) is very misleading : 
“ The mode of development of the megaspores presents 
perhaps the closest analogy to that of the secondary 
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embryo-sacs of Gymnosperms that occurs in any order of 
Vascular Cryptogams ; and the same remark applies to 
the formation of the microsporanges and pollen-sacs.” 
The structures compared in the latter part of this sen¬ 
tence are homologous; the “secondary embryo-sacs” 
and megaspores are certainly not so, nor do we see in 
what sense there is even any “analogy” between them. 

The isosporous series is divided into Lycopodiace®, 
Filices, Ophioglossace®, and Equisetace®. We are glad 
to see that some account of Treub’s classical observations 
on the sexual generation of Lycopodium is given. In 
Psilotum the sporangia are described as “ plurilocular,” 
and are then said to be “ collected into groups of three or 
four.” These two views of the morphology cannot both 
be true. 

The class Filices, as here limited, includes the Marat- 
tiace® but not the Ophioglossace®, an arrangement 
which we do not think an improvement. At p. 71, the 
stem of Lygodium is wrongly said to be scandent, in con¬ 
tradiction to the correct account given a few pages later 
on. Slips of this kind are rather frequent in the book, 
and should be looked to in a future edition. 

The sections on the Ophioglossaceae and Equisetace® 
call for no special remark, except that we find Sachs’s 
original description of the division of the spore mother- 
cells in Equisetum reproduced. The process is a perfectly 
typical case ’of cell-division (not “free cell-formation”), 
and called for no special description here ; while Sachs’s 
account, however interesting historically, is now fifteen 
years out of date. 

An interesting notice of fossil Vascular Cryptogams 
concludes this subdivision. Attention may especially be 
called to the excellent figure of the stem of Psaronius, 
which, by the way, is referred to Cyatheace®—not, as by 
Solms-Laubach, to Marattiace®. This chapter will be 
very welcome to English students. 

The second subdivision, Muscine®, is divided as usual 
into Musci and Hepatic®. The treatment of these classes, 
though not very full, is otherwise satisfactory. By an 
unfortunate mistake, the protonema of the Mosses is twice 
over described as colourless (pp. 134 and 140). W e think 
that it is undesirable to speak of the archegonia as in any 
sense “ corresponding to the pistil in flowering plants ” 
(p. 141). Expressions of this kind are very likely to mis¬ 
lead the beginner, and the same objection applies to the 
term “stigmatic cells” for the cells at the apex of the 
archegonium. 

As mentioned above, the Charace® are separated from 
the Alg® as a distinct subdivision. The reasons given 
for this separation do not appear sufficient. Much higher 
morphological differentiation of the vegetative organs is 
found among undoubted Alg®, while the great number of 
Algal characters presented by the Charace® seem to us 
to outweigh the points of peculiarity in their reproductive 
organs. However, the true position of this group is likely 
long to remain a vexata qumstio. 

The Alg® themselves are treated at considerable length 
(120 pages), and the account given is the fullest in any 
general English work. The authors may be congratu¬ 
lated on being the first in this country to attempt an 
adequate summary of our knowledge of these plants : as 
might be expected, however, there are many points which 
invite criticism. The Alg® are ranged in eight classes : 


Floride®, Confervoide® heterogam®, Fucace®, Ph®o- 
spore®, Conjugal®, Confervoide® isogam®, Multinu- 
cleat®, and Cosnobie®. The authors’ opinion as to the 
phytogeny of these classes may perhaps be best repre¬ 
sented in a tabular form. All Alg® are derived by them 
from the Protococcoicle®, the latter group being placed 
among the Protophyta. 

Protococcoide® 

Eremobise Protococcacere 



Multinudeativ; Confervoide® isogam® Coenobiere 


Conjugal® Phreospore® Confervoide® heterogamre 


Fucace® Floride® 

Cn the whole, this arrangement seems to us as good 
as any which has been proposed, though it is necessarily 
provisional. We cannot agree that the Dictyotace® con¬ 
nect the Fucace® with the Ph®ospore® through the 
Cutleriace®. The resemblance between the latter and 
Dictyotace® is a very superficial one. Nor are we satis¬ 
fied that Coleoch®te really marks the transition from 
oosporous Confervoide® to Floride®. Falkenberg has 
already shown how slender the grounds are for this sup¬ 
position. We should be disposed to seek the origin of 
the red seaweeds much lower down in the scale, but in 
the present state of knowledge it is quite impossible to 
decide this point. 

The Porphyrace® and Ulvace® are .included among 
the Floride® as degraded forms. The Ulvace®, how¬ 
ever, have no Floridean characters whatever, and show 
clear relationships to such Palmelloid forms as Tetra- 
spora, a fact which the authors themselves recognize (p. 
418). If, as is possible, Porphyrace® and Ulvace® are 
really related, the former group wall have to be separated 
again from the Floride®, with which it has been some¬ 
what too hastily associated on the ground of Berthold’s 
observations. 

It is impossible to consider all the authors’ classes in 
detail. As regards the brown Alg®, we do not think it 
is correct to say that the differentiation of tissues in the 
Laminariace® is less strongly developed than in the 
Fucace®, and we entirely decline to believe that the 
unilocular sporangia of Cladostephus are due to the 
attacks of parasitic Chytridiace® ! (p. 250). The Conju- 
gat® are fully described, but there is some confusion in 
the use of the words “zygosperm” and “hypnospore” in 
the order Mesocarpe®. The class Multinucleat® corre¬ 
sponds to Siphone® in the widest sense. We cannot agree 
with the authors in regarding Vaucheria as the “culminat- 




© 1889 Nature Publishing Group 











July 4, 1889] 


NATURE 


219 


ing genus” of this class. It is inferior to most Siphoneae 
in every respect except the heterogamous reproduction. 

In the class Ccenobiete the orders Pandorinese and 
Volvocineas should, we think, have been united, or at least 
placed in juxtaposition. 

A few words on fossil Algee conclude this section. 

The fifth subdivision. Fungi, is very clearly described, in 
general agreement with de Bary’s views. The Fungi are 
divided into Phycomycetes and Sporocarpese, the former 
including the Oomycetes and Zygomycetes, the latter the 
Ascomycetes, Uredinete, and Basidiomycetes. We may 
note that the Ustilagineas are included among the Zygomy¬ 
cetes, de Bary’s opinion as to the sexuality of the cell- 
fusions in the former groups being adopted, while Brefeld’s 
opposite view is severely criticized. The phenomena in 
question are really on the confines of sexuality, and both 
opinions are tenable. It may be, however, that we 
have a definite test in the fusion of nuclei, and if Fisch’s 
observations are to be trusted this test goes against the 
sexuality of the Ustilagineae. 

The account of the Ascomycetes is essentially based 
on de Bary’s work. Due stress is laid on all the cases 
in which it is possible to find any indication of sexual 
reproduction. Perhaps it would have been better to point 
out that there are two sides to the question, and that the 
views of Brefeld, van Tieghem, and Moeller also have to 
be taken into account. 

The statement that a nucleus has not yet been demon¬ 
strated in yeast-cells shows an excess of scepticism. The 
evidence afforded by Zacharias’s observations is as 
convincing as in the case of any other fungal cells. 

The Uredinere are rather curtly disposed of. In tracing 
their relationship to the Basidiomycetes, the authors 
regard the teleutospores and basidiospores as correspond¬ 
ing structures. Several facts may be adduced in support 
of this view, but on the whole we prefer de Bary’s 
ingenious interpretation, according to which the teleuto¬ 
spores are homologous with the basidia, the promycelium 
with the sterigmata, and the sporidia with the basidio¬ 
spores. This comparison rests on very strong evidence, 
as an inspection of Figs. 130 and 140 in de Bary’s 
“ Fungi ” will shown 

The next subdivision is that of the Mycetozoa. If, as 
the authors, in agreement with most authorities, state, 
“ we are justified in placing the Mycetozoa outside the 
limits of the vegetable kingdom ” (p. 406), it seems to be 
time that these organisms were excluded from botanical 
hand-books. 

The last subdivision, Protophyta, is a most hetero¬ 
geneous group, including the Protococcoideae, Dia- 
tomaceae, Cyanophycete, and Bacteria. In our opinion, 
the two first-named groups would have been much better 
placed among the Algae, and the same probably applies 
to the Cyanophycete, though here there is more room for 
doubt. This would only leave the Bacteria, and these 
must eventually accompany the Cyanophyceae, from 
which they seem to differ in nothing except the usual 
absence of chlorophyll. It must be mentioned, however, 
that the authors themselves fully recognize that the 
Protophyta are not a natural subdivision. 

The wmrk as a whole is a useful summary of Crypto- 
gamic morphology, but there is room for very material 
emendation. Many inaccuracies occur, some of which 


have been noticed above, and though these mistakes 
are no doubt largely due to oversights in revision, they 
are none the less misleading to the reader. We think 
also that in some cases, especially as regards the Vascular 
Cryptogams and the Protophyta, the authors have not 
made sufficient effort to render their classification as 
natural a one as possible. 

It is especially to be regretted that so few good new 
figures have been introduced. Nothing adds so much to 
the freshness and interest of a hand-book as good and 
original illustrations, while the constant reappearance of 
familiar text-book figures, however well selected, has 
become very wearisome, and is unworthy of a living and 
active science. 

We hope that opportunity may be found in a second 
edition to render this book in every way a satisfactory 
account of flowerless plants. It should be mentioned 
that there is a very good and complete index. 

D. H. S. 


AN ENGLISH RAILIVA K 
The Working and Management of an English Railway. 
By George Findlay, General Manager of the London 
and North-Western Railway. (London : Whittaker 
and Co., 1889.) 

O write a good book on the working and management 
of an English railway is no easy matter. The 
author of such a work must have an intimate knowledge 
of his subject, and be in a position to take one of our best 
English railways for his pattern. It would be quite pos¬ 
sible to name more than one railway in this country, the 
management of w'hich u'ould, if described in a book, serve 
to illustrate how such a task should not be fulfilled. This, 
however, does not apply to the present volume. It is a 
pleasure to read a book on the subject by Mr. Findlay, 
the General Manager of the London and North-Western 
Railway, for where would it be possible to find a better 
managed line than the North-Western Railway? 

In a volume of 270 pages, divided into sixteen chapters, 
the author treats departmentally the various sections of 
staff and plant necessary for the efficient working and 
control of this vast system of railways. Chapter ii. deals 
with the management of the line, and it is evident that 
this is most thoroughly carried out by means of a system 
of devolution of responsibility. The author says, “ It 
will thus be seen that the chain of responsibility and 
supervision is a very complete one, and, in fact, the secret 
of organizing the management of a great service, such 
as this, is nothing more than a carefully arranged system 
of devolution combined with watchful supervision.” The 
staff consists of about 55,000 men, including all grades in 
the service. It is interesting to note that promotion 
does not depend on seniority, but solely on merit, the 
best man for the particular post being chosen ; and this 
no doubt is the only way of getting work well done. 

In the chapter on the “ Permanent Way” the subject 
is treated historically. The old cast-iron rails laid on 
stone blocks are illustrated as a relic of the early days of 
railways, and the reader is gradually led through the 
various changes and improvements made therein, until 
he reaches the standard road of the North-Western of 
to-day, which is as nearly perfect as it can be made with 
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